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.•. x=a i /y. Let y—a/n. .•. x—an=:n s y. From (1) and (2), 

2m 2mn v 

l+n' 1+w n 

Henee, the law : The distance, from the center of the sphere of the point 
without varies as the square of the distance of the point within from the center 
of the sphere. The mass of the point without varies directly as the mass of the 
point within and inversely as the distance from the center. 

DIOPHANTINE ANALYSIS. 

103. Proposed by HARRY -S. VANDIVER, Bala, Fa. 

Find some solutions of a; 8 +ay 3 =2 s (for x, y, and z) and show that there 
is an infinite number of solutions corresponding to each integral value of a. 

Solution 'jv L. C. WALKER, A. M., Graduate Student, Leland Stanford Jr. University, Cat. 
For generality we may write 

x % +mx*y-\-nxy* +ay 3 =x i ....(l). 

Let us consider the following products. 

(w+at> + a 2 tt)(u+/?0+/3 2 tt>)(w + r»-|-r !! «')""(2), am j 
(w'+ap' + a2w')(tt'+/90'+/? 2 w')( M '+ r t>'+ r V)....(3), 

where a, fi, y are the roots of s — mff* +n0 — a=0....(4), 

Then 2i=m, S«/?=n, and afr=a. Since « is a root of (4), we have 

a*— ma* — na + a, or 

a* =ma*— «a s +aa=(»« 5 —n)a* — (mn — a)a+aj».... (5). 

Hence the product of the first factor in (2) by the first factor in (3), is 
U+aV+a s W, where 

U= km' -\-a(yw'-\-v'w) -\~amwtc', 

V= uv' -\-u'v — n(vw' + v'w) — (mn —a)ww', 

W—uw' i-u'w+w' -j-m(vw' + v'w)-\-(m s —n)ww', 

and where the values of « 9 and a* were substituted from (5). 

In like manner, we find that the product of the six factors in (2) and (3), 
to be 

(U+«v+a i W)(U+pr+0 i W)(U+ r v+r ;i W)....(6). 
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Nowputu'=M, v'=v, w'=w;then (6) becomes (u-\-av + a*wy (u + ftv + p s w) 2 
X(M+yi'+^ 2 w) 2 , where 

TJ—u % -\-2avw-\-amw" . . .. (A ), 
V=2uv — 2nvw— (mn — a) w- ....(B), 
W=2uw+v s + 2mvw +■ (m 2 — n)w 2 ....(C). 

Whence we have the general solution of 

V 3 +m U*V+(m s -2n)WW+nTTV* + (mn-Za)UVW+(n* -2am)UW* +aV* 
+amV i W+anVW i +a*W*=z* ....(7). 

To make (7) applicable to (1), we set U=x, V=y, W=Q. Then from 
(.4), (B), and (C), we find 

« 2 +2mvw+(m i — n)w 2 



2m» 
x--m 2 +2avw+amw 2 , 
y —2uv—2nvw—(mn—a)w i , 



in which u and w may be chosen at pleasure. When m = n=0, 



w = — 2~~r> 2=k 2 +2avw, y=2av + aw 1 , 

Hence, since u and v may be chosen at pleasure, there is an infinite num- 
ber of solutions corresponding to each integral value of a. 

Excellent solutions were also received from G. B. M. ZBRR, and the PROPOSER. 



AVERAGE AND PROBABILITY. 

126. Proposed by J. SCHEFFES. A. M.. Hagerstown. Mo. 

Find the average ellipse inscribed in a triangle, so that the sides of the triangle are 
tangent to the ellipse. 

Solution by G. B. M. ZERE. A. M.. Ph. D.. Professor of Chemistry and Physics. The Temple College, Phila- 
delphia, Pa. 

Let j4.BC be the triangle; DEF the inscribed ellipse; D, E, Fthe points 
where the sides touch the ellipse; G, the point of concurrence of AD, BE, GF; 
GH=l, GK—m. GL=n; I, m, n, the perpendiculars from 
G on the sides; BA, BO, the axes of coordinates; a, b, cthe | 
sides of the triangle ; a , its area ; P, the area of the ellipse ; 
and Q, the average area required. Then 

[(blm-\-cln)x-}-(aln-\-bmn)y — acln]*— 4& s Zw 5 nz#-0, 

is the equation to the ellipse. 




